WAVEGUIDE FITTBVG 



TECHNICAL FIELD OF THE INVENTION 

The invention concerns a waveguide fitting for connecting two 
5 waveguides, in particular for connecting a rectangular waveguide to an elliptical 

waveguide. 

DESCRIPTION OF THE RELATED ART 

At its simplest, two waveguides to be connected have the same cross- 
10 section and mating connecting flanges which can be screwed together. For the 
connection of two waveguides of different square or rectangular cross-section, 
waveguide fittings which have a transforming effect and also can be equipped at 
both ends with e.g. screw flanges, are used as a rule. It is more difficult if (at 
least) one of the two waveguides consists of a thin-walled metal tube, in particular 
15 if it is one of the commonly used so-called elliptical waveguides, that is, a 

waveguide of approximately elliptical cross-section, and for obtaining a certain 
flexibility with helically corrugated tube casing. Connection to a standard 
waveguide, e.g. a rectangular waveguide, or to the waveguide fitting which forms 
the transforming matching bar is then a time-consuming task which can be 
20 performed only by skilled personnel and which requires the use of special, 

expensive beading machines and many assembly steps to obtain a high-quality, 
i.e. low-reflection connection. 

SUMMARY OF THE INVENTION 
25 It is the object of the invention to provide a waveguide fitting which, with 

simple means and little expenditure, can be connected to a waveguide which has a 
non-rectangular and in particular an ellipse-like cross-section and at the same time 
ensures that the connection made has very low reflection and intermodulation. 
This object is achieved according to the invention by tiie fact that the 
30 fitting at least at one end is conductively connected to the first section of a sleeve 
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of which the second section is designed to receive the end region of the 
waveguide to be connected and which is divided at least in this second section by 
narrow capillary-action axial slots into radially springing lamellae which, after 
insertion of the waveguide, at least partially abut against the outer wall thereof, 

5 and that the mner wall at least of the second section of the sleeve is designed to 
receive at least one solder deposit. 

Before or after application of the solder deposit, the waveguide to which 
the connection is to be made need only be cut to the right length and inserted in 
the second section of the sleeve until it abuts. Then the junction is heated until 

10 proper soldering occurs. This can be monitored from the outside, because the 

slots in the sleeve are kept so narrow that the melted solder fills them as a result of 
a capillary effect. Therefore the connection can also be made reliably at the point 
of assembly itself and by personnel who are not highly skilled, e.g. personnel of 
the operator of the plant concerned, and checked for its quality. 

15 Generally, this waveguide fitting has at its other end an ordinary flange for 

connection to the flange of a standard waveguide, e.g. a rectangular waveguide. 
Basically, however, the waveguide fitting can be designed inversely 
symmetrically, that is, provided with a second, correspondingly shaped sleeve. 
The fitting according to the invention is therefore basically suitable for the 

20 connection of two waveguides of any cross-section (except rectangular), or for the 
connection of e.g. a rectangular waveguide to a smooth-walled waveguide, or a 
waveguide with a corrugated wall and circular or ellipse-like cross-section. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Reference is now made to the drawings which illustrate the best known 

mode for the apparatuses; and wherein similar reference characters indicate the 
same parts throughout the several views. 

Fig. 1 is a cross-sectional view of a waveguide fitting soldered to an 
elliptical waveguide; 
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Fig. 2 is a perspective view of a waveguide fitting with an elliptical 
waveguide connected; 

Fig. 3 is a longitudinal section of the arrangement shown in Fig. 2; 

Fig. 4 is a top view thereof; 
5 Fig. 5 is a longitudinal section like Fig. 3, but after soldering; and 

Fig. 6 is a longitudinal section of a modified arrangement comprising of a 
waveguide fitting according and an elliptical waveguide. 

DETAILED DESCRIPTION 

10 Fig. 1 shows a fitting 50 which at its upper end has a recess corresponding 

to the (e.g. circular or elliptical) cross-section of a waveguide 60. In this recess is 
held the end section of the waveguide 60, which is corrugated helically. A shaped 
solder part 70 is laid in an integral sleeve 2'. The shaped solder part 70 is profiled 
according to this corrugation and surrounds the end of the waveguide 60 over a 

15 length corresponding to the depth of the recess in the fitting 50. The shaped 

solder part 70 can consist of a correspondingly profiled and woimd strip of solder 
material or of corresponding preformed assembled half-shells. The shaped solder 
part 70 can in particular be designed as a ring, as a film or as a sleeve, and if 
necessary also constructed in the form of two half-shells. After insertion of the 

20 waveguide 60 including the shaped solder part 70 in the recess of the fitting 50, 
the connecting region is heated until the solder melts. Melting of the solder can 
however be observed only in the narrow edge zone 5 1 at the end of the fitting 50. 
It cannot be checked fi^om the outside whether the solder is also fiiUy melted in 
the region of the end edge 61 of the waveguide 60 and has formed a reliable 

25 solder joint or whether conversely excess solder has flowed around this end edge 
61 into the interior of the fitting 50, which could noticeably increase the reflection 
factor at this junction. This embodiment therefore may not be suitable for high- 
quality joints. 

Figs. 2 to 5 by contrast show a preferred embodiment. Preferably, a 
30 waveguide fitting 1 serves for connection to a helically corrugated, so-called 
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elliptical waveguide 3. The waveguide fitting 1 is provided at its lower end with a 
flange 1 1 with holes 12 for screwing to e.g. an ordinary rectangular waveguide 
(not shown) and connected by its upper end to a so-called elliptical waveguide 3. 
The fitting 1 carries a sleeve 2 with a fiurst section 2A which is conductively 
5 connected to the fitting 1 and a second section 2B which is designed to receive the 
end region of the elliptical waveguide 3. The second section of the sleeve 2 has 
an inner profile approximately complementary to the helical corrugation of the 
waveguide 3. A portion of the length of the sleeve 2 overlaps the upper end 
region of the fitting 1 . With the other portion of its length the sleeve 2 overlaps 

10 approximately three helical corrugation turns (see Fig. 3) of the elliptical 

waveguide 3 whose cross-section is however only ellipse-like, as Fig. 4 shows. 
Such waveguides are known in the state of the art, e.g. sold under the name 
FLEXWELL by the firm RFS in Hannover, Germany. 

As is known in the art, the fitting 1 simultaneously acts as a transformer 

15 which converts into each other the different wave types which are propagated on 
the one hand in the rectangular waveguide (not shown) and on the other hand in 
the elliptical waveguide 3. For this purpose the fitj:ing 1 can have, starting firom 
its upper end surface 13, mutually opposed shell-like recesses 14, 15 which widen 
its rectangular inner cross-section over a given length (see Fig. 4). The geometry 

20 of such fittings, which depends on the fi:-equency, cross-section and wave type, is 
known to those skilled in the art and is therefore not the subject of this invention. 

The sleeve 2 is made of a metallic, easy-to-solder and resilient material and 
can be silver-plated. The sleeve 2 includes a solid ring 21 with which the sleeve 2 
abuts against an annular shoulder 16 of the fitting 1 e.g. in a press fit and 

25 surrounds the latter on the outside. Over the remainder of its length the sleeve 2 is 
divided by numerous narrow slots 22 into the same number of lamellae 23 which 
have their roots at the ring 21. 

Both in order to give the lamellae 23 sufficient springing capacity and in 
order not to make the thermal capacity of the sleeve 2 unnecessarily high, the 

30 outside diameter of the sleeve 2 decreases in two steps in the region of the 
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lamellae 23, measured in the direction of both the major and the minor axis of the 
ellipse-like cross-section (see Fig. 4), in order to adapt to the axial dimension of 
the elliptical waveguide 3, which is smaller in both axes. 

The inside dimension of the sleeve 2 is designed in the region of its section 
5 which receives the waveguide 3 in such a way that after insertion of the 

waveguide 3 the lamellae 23 are in resilient spring contact with its corrugation 
peak 3 1 . The inner contour 24 of the sleeve 2 follows the approximately helical 
profile of the corrugation of the waveguide 3, without therefore being exactly 
complementary to this corrugation. It is important only that the approximately 

10 helical trough 25 of the inner profile of the sleeve 2 follows the approximately 
helical peak line of the helical corrugation of the waveguide 3. Preferably, 
however, the inner contour 24 of the sleeve 2 is offset by a small amount in the 
axial direction from the helical profile of the waveguide 3, so that after insertion 
of the waveguide 3 there arises an axial force component which acts on the 

15 waveguide 3 in the direction of the end surface 13 of the fitting 1. Hence on the 
one hand it is ensured tiiat the waveguide 3 latches in the inner contour 24 of the 
sleeve 2 and that the end edge 32 of the waveguide 3 abuts against the end surface 
13 of the fitting 1 . On the other hand this measure produces a slight clamping of 
the waveguide 3 in the recess of the sleeve 2, which can make it superfluous to fix 

20 the fitting 1 separately relative to the waveguide 3 during the subsequent soldering 
process. 

In the trough 25 of the inner profile 24 of the second section of the sleeve 2 
runs, beginning roughly at the level of the first corrugation peak 3 1, a groove 26 
in the sleeve 2 which is correspondingly also approximately helical. The helical 
25 groove 26 can run roughly in the trough of the inner profile of the second section 
of the sleeve 2 which is complementary to the helical corrugation of the 
waveguide 3. In the groove 26 is laid a solder deposit. Advantageously, the 
solder deposit can consist of flux-containing solder wire 41, optimally solder wire 
larded (or interlarded) with flux. 
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Particularly in the case of waveguides having larger dimensions, 
alternatively the helical groove 26 in the complementary inner profile of the 
second section of the sleeve 2 can roughly follow the trough of the helical 
corrugation of the waveguide 3. In all embodiments the depth of the groove 26 is 
5 selected such that there is reliable heat-conducting contact between the solder 
wire 41 and the corrugation peaks 3 1 of the waveguide 3. 

The sleeve 2 can have, between its first and its second section, an ellipse- 
like annular surface 27 which lies in a radial plane and which is spaced apart firom 
an end surface 13 of the fitting 1 by a capillary gap a, wherein between the 

10 ellipse-like annular surface 27 and the end surface 13 of the fitting 1 is formed a 
second solder deposit. This second solder deposit also preferably consists of flux- 
containing solder wire 42 in a groove 28 in the ellipse-like annular surface 27 of 
the sleeve 2. This second solder deposit ensures that there is reliable end edge 32 
contact between the fitting 1 and the connected waveguide 3 over the whole 

1 5 circumference after soldering, that at the same time the jxmction is RF-shielded 
from the outside, and that the connected waveguide 3 is reliably mechanically 
supported by the sleeve 2, i.e. rigidly connected to the fitting 1 . The second 
solder wire 42 larded (or interlarded) with flux is located in the ellipse-like 
annular surface 27, in a groove 28 approximately the same distance from the end 

20 edge 32 of the waveguide 3 over the circumference thereof. Altematively the 
groove 28 can be located in the end surface 13. Groove 28 and groove 26 are 
separate. In small waveguide cross-sections, the groove 28 can be dispensed with. 
The groove 26 then begins in the plane of the end surface 13. 

Preferably, the end of the sleeve 2 on the fitting side is designed as a solid 

25 ring 21 and rigidly connected to the fitting 1 . The fitting 1 has a groove 17 on the 
outside at the level of the ring 21 of the sleeve 2. This groove 17 could 
altematively be located in the inner surface of the ring 21 . Between the inner 
circumferential surface of this ring and the outer circumferential surface region of 
the fitting 1 covered by it, is arranged at least one fiirther solder deposit. Again 

30 this fiirther (or third) solder deposit can consist of a flux-containing solder wire 43 
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in a circumferential groove 17 which can be provided in the inner circumferential 
surface of the ring of the sleeve 2 or the outer circumferential surface of the fitting 
1 in its region covered by the sleeve 2. The groove 17 containing the third solder 
deposit is adjoined by a capillary gap b between the roots of the lamellae 23 of the 
5 sleeve 2 and the outer circumferential surface of the fitting 1 in this region. This 
third solder deposit causes the sleeve 2 to be practically in one piece with the 
fitting 1 after soldering. Hence this further solder deposit also makes a 
contribution to the rigid connection between the fitting 1 and the connected 
Q waveguide 3. 

rp: 10 For connection to the fitting 1, the waveguide 3 cut off in plane fashion and 

'"^ at right angles to its longitudinal axis as well as in the correct position relative to 

^0 its corrugation is inserted in the sleeve 2 until its end edge 32 abuts against the 

\s ^ 

. end surface 13. Then the whole junction is heated, e.g. with a soldering torch, 

2 until the solder of all three solder deposits (wkes) 41, 42, 43 tums liquid, and, 

:i 15 assisted by the flux, completely fills the adjacent gaps according to their capillary 

3 effect. After heating, the liquid solder then not only fills the capillary gaps a and 
b completely and so provides a wide ring by which the sleeve 2 is soldered to the 
fitting 1, but under the capillary action also fills the slots between the roots of the 
lamellae 23 of the sleeve 2, which at the same time in this region too allows visual 

20 control of the quality of soldering from the outside. This is easy to detect and 
monitor firom the outside from the fact that the slots 22 in the sleeve 2 become 
filled with solder over their whole length. If the inner contour 24 of the sleeve 2 
does not have the above-mentioned axial offset firom the corrugation of the 
waveguide 3, it is appropriate to exert an axial force on the fitting 1 in the 

25 direction of the waveguide 3 during heating of the junction. Fig. 5 shows the 
areas between the lamellae after soldering. The regions covered by solder or 
filled with it are shown by stippling, i.e. dotted. 

Fig. 6 shows an embodiment which is particularly suitable for waveguides 
with large cross-sectional dimensions. As in the case of the embodiment 

30 described above, the inner contour 24 of the sleeve 2 follows the approximately 
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helical profile of the corrugation of the waveguide 3, The difference is that the 
helical groove 26' in which the solder wire 41 is laid does not run in the trough 
(25 in Fig. 3) of the inner contour 24 but is offset by half the height of a turn, so 
that it follows the helical corrugation peak 33 of the waveguide 3. 

While preferred embodiments of the invention have been illustrated and 
described, this has been done by way of illustration and the invention should not 
be limited except as required by the scope of the appended claims. 
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